SUMMARY The excitability of the monosynaptic reflex pathway was tested in infants and children from birth to four years of age during waking and sleeping. The The characteristics of monosynaptic reflex responses have formed the subject of numerous studies in normal adult humanl-3 and in the spastic man.4-9
The characteristics of monosynaptic reflex responses have formed the subject of numerous studies in normal adult humanl-3 and in the spastic man. [4] [5] [6] [7] [8] [9] In the child, monosynaptic reflexes have been studied most in the upper limbs.10-12 Few authors have used Hoffmann's monosynaptic reflex evoked in the soleus muscle of the child, despite the fact that this is the only reflex which persists in adults, so allowing comparison between children and adults. Moreover, the excitability of the monosynaptic reflex pathway has not been quantitatively studied. Mayer and Mosser'3 made a qualitative description according to age, and Hodes and Gribetz" pointed out the influence of sleep. We have used Hoffmann's reflex evoked in the soleus muscle to obtain data about the amplitude of the H reflex response and to evaluate its variation with the age of the child and with different states of waking and sleeping.
Material and methods
The 126 children examined during this study were born at term and were free of neurological disorders. The method used has been described:14 the children were placed in a room at a constant temperature of 23°C, at rest in supine or prone position, with the joints held in a fixed position. Continuous polygraphic recording was provided by an EEG apparatus (Mini Huit Alvar), four channels being used for the EEG, one for recording eye movements, and one for the electromyogram of the chin muscle or of the neck muscles. The two remaining channels were used for the EMG of the soleus muscle and of its antagonist, the tibialis anterior.
The H-reflex was evoked in the soleus muscle by cathodic monopolar stimulus of the sciatic nerve in the popliteal fossa, according to methods described.14 The maximal amplitude of the H reflex response (maximum H) and of the direct motor response (maximum M) were measured and the value of the ratio between maximum H and maximum M was determined. These measurements were obtained from (a) 93 awake children classed by age-group: 2 to 30 days (14 cases), 1 to 6 months (14), 6 to 12 months (14), 1 to 2 years (24), 2 to 3 years (16) and 3 to 5 years (11); and (b) from 33 children either when falling asleep or in phase II slow-wave sleep, classed by age as follows: 1 to 6 months (5 cases), 6 to 12 months (5), l to 2 years (10), 2 to 3 years (9) and 3 to 5 years (4). In addition, the recruitment curve of H and M responses, according to stimulus intensity in relation to threshold intensity, was constructed for 67 children in a quiet waking state and for 33 in light sleep. Finally, the excitability cycle of the soleus H response was obtained by introducing a test stimulus producing an isolated maximum H response, which was preceded by a conditioning stimulus of the same maximum H level. The amplitude of the test response was measured for three consecutive responses, the first response in a sequence being discarded. During desynchronised or rapid-eye-movement (REM) sleep, the H response was abolished, regardless of the age of the child. Disappearance of the H reflex response preceded the occurrence of eye movements.
RECRUITMENT CURVES
Change according to age From birth, the curves had the general contour of those described for the adult subject, except that during the first six months the recruitment curve for the H response had a steeper slope and a higher maximal value. The H response threshold was lower than that of the M response during this period. From one year of age on, the H and M response thresholds tended to become similar. The mechanisms underlying the change in these responses are still uncertain. Skoglund,'6 in a study in the kitten, put forward the hypothesis that alteration of the excitability of the monosynaptic reflex pathway is a result of a differential growth determining the individual maturity of neurons (afferents and synaptic connections); and of modifications in the distribution of electrolytes along the neuronal membrane. He suggested that a high concentration of extracellular potassium alters the excitability of the motoneurons and interneurons. However, there is no correlation between the plasma concentration of K+ and of the subliminal fringe. The size presumably increases with age,'7 18 and its excitability is altered by variations in ionic concentration. These modifications of the subliminal fringe undoubtedly account for the greater scatter in our results of the values of the maximum H/maximum M ratio with increasing age. However, Naka,'9 in the kitten, and Schulte, 20 arrive by means of descending inhibitory influences originating in the sensory-motor cortex and in the median and descending vestibular nuclei. These pathways exercise a presynaptic inhibition on the Ia primary afferents,33 and are responsible for the abolition of the monosynaptic reflex during desynchronised sleep. In the kitten, the monosynaptic reflex is exaggerated during sleep in the first month of life before an adult-type control appears, either because the functional properties of the Ta fibers are modified or because the maturation of the supramedullary structures leads to a new hierarchy of influences over motor control. 34 The alterations in the excitability of the monosynaptic reflex pathway that we have observed in the child seem to be due to a redistribution of the regulatory messages of supraspinal origin (cortical, reticular and vestibular). These descending inhibitory influences would account for the decrease in excitability noted during the first years of life as well as during sleep. 
